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I.—THE LIAS MARLSTONE OP TILTON, LEICESTERSHIRE.

By E. WILSON, F.G.S., and W. D. CRICK,
With Palseontological Notes by E. "WILSON, F.G.S.

(PLATE X.)

(Concludedfrom the July Number, p. 305.)

CARDINIA SLATTEKI, Walford, 1878. Plate X. Figs. 1, 2.
1878. Isncardia? Slatteri, Walford, " On some Middle and Upper Lias Beds in the

Neighbourhood of Banbury," Proc. Warwick Nat. and Arch. Field Club,
1878, p. 49. 1879. lsocardia, sp. in reprint of same paper, pp. 16, 20,
fig. 5 in plate.

Description.—Shell trigonal, thick ; umbones large, angulated and
terminal, ending in acute points, which curve downwards, forwards,
and a little outwards; the sides of the shell, triangular in form,
slightly excavated and highly inclined to the areas, are bounded by
prominent carinas, an acute carina separating the side from the
slightly concave triangular area in front, and a more rounded carina
separating it from the slightly convex triangular area behind. The
valves are marked with strongly defined and somewhat sinuous sub-
imbricating lines of growth at wide and fairly regular intervals,
between which may be discerned numerous fine lines of growth.
Lunule small and deep. Cardinal tooth elongated, oblique and pro-
minent in the right valve, small and triangular in the left. Anterior
lateral tooth of right valve obtusely conical and very prominent,
received into a deep socket in the corresponding valve, immediately
above the impression of the anterior adductor muscle; posterior
lateral tooth in left valve elongated, longitudinally grooved and
attenuated towards the umbo; muscular impressions deeply sunk
into the substance of the shell, the anterior triangularly ovate, the
posterior oval-oblong; pallial line not discernible in specimens
examined : ligament external, groove for its insertion elongated,
shallow and curved concentrically with the dorsal margin of the
shell. Height of shell, 18 to 25 mm.; breadth, 21 to 29 mm.

Note.—This shell has somewhat the form of an Opis, and is very
like Opis Ferryi, Dumortier (Depots Jurassiques, pt. 3, p. 264,
pi. xxx. fs. 4-6) ; but it differs from that shell by its more strongly
curved outlines, absence of longitudinal ribs, and larger size.
Possibly that form, as well as certain other trigonal bicarinated
shells having imbricating growth layers—and the hinge characters
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338 MM. Wilson and Crick—The Lias MarUone of Tilton.

of which have not been noticed—may eventually be found to fall
under the genus Cardinia.

This fossil was first discovered by Mr. E. A. Walford, F.G.S., in
the Marlstone and Middle Lias Transition-bed of Aston-le-Wall and
Appletree, Northamptonshire, and referred to in this author's paper
above cited, and figured but not described in the reprint of same,
under the name Isocardia Slatteri, Walford. At that time the hinge
characters had not been made out, and consequently the generic
identification was made with some diffidence. Mr. Crick has since
found an almost perfect left valve of this shell on the East Norton
embankment, and Mr. Walford has kindly lent me a right valve, in
which also, now that the matrix has been cleaned out, the hinge
characters are clearly displayed (see PI. X. Fig. 2). These hinge
characters are essentially those of a Cardinia. as also is the mode of
growth, and to that genus I therefore without hesitation refer this
shell, and in this view Mr. Walford concurs.

Marlstone Eock, Tilton (East Norton embankment).

PINNA TILTONBNSIS, sp. nov. Plate X. Fig. 3.

Shell elongated, lanceolate, anterior and posterior borders with
nearly straight edges, but slightly convex ; with concentric longitu-
dinal plicae, which towards the umbo become broken up and
mamraillated; the posterior half of each valve is ornamented with
slender radial costge, which are regular and equally spaced except
the two lower or median ones, which are more slender and wider
apart; about half only of the radial costas reach the ventral border
of the shell; these radial strias, where they cross the plica? of growth,
form a neat meshwork, and are as a series interrupted at intervals,
•where they take an oblique direction for a short distance so as to
present a distorted appearance. We have two examples of this
shell; both are incomplete, and the best-preserved specimen which is
figured is very much compressed ; hence the materials for founding a
species are not the most satisfactory, and the above name must be
considered therefore as provisional.

Marlstone Eock, Tilton (East Norton embankment).

INOOERAMUS, sp. Plate X. Figs. 4, 4a.
Shell markedly inequivalve, moderately inflated, longer than

broad, broadly flattened posteriorly in the left valve, acuminated
towards the umbones, which are prominent, pointed, approaching and
recurved ; the valves are marked with irregular longitudinal ridges
and furrows, and finer concentric lines of growth, and by rather ill-
defined and irregular radial strife, which at their intersections give
an irregularly mamiuillated and pitted aspect to portions of the shell.
This shell differs in its form and markings from all the Jurassic
Inocerami with which I am acquainted ; but having only a single and
incomplete specimen, I hesitate to impose a new name. Should it
eventually appear that we have here a new species, the name
Inoceramus Tiltonensis might be given to it.

Marlstone Eock, Tilton (East Norton embankment).
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EODIADEMA GRANULATA.

The beautiful specimens of this Middle Lias Echinoid belong to
a new genus, the description of which will be found in "A Revision
of the Genera (Fossil and Kecent) of the Echinoidea," Journ. Linn.
Soc. vol. xxiii. 1889, by Prof. P. Martin Duncan, F.E.S., etc. The
following is the diagnosis.

Genus JEodiadema, Dune. 1889.
Test small, thin, circular in tumid marginal outline, sub-conical

dorsally, tumid and reentering aetinally, broader than high. Apical
system moderate in size, ovoid or elliptical in outline at the peri-
proct: five large basal plates, four in contact, but the fifth or posterior
separated from the others on either side by radial plates, which thus
enter the ring. Ambulacra narrow, straight, wider than the inter-
radia at the peristomial margin, narrower elsewhere; poriferous
zones narrow, pairs of pores numerous, in single, simple, vertical
series, barely any crowding near the peristome; plates all low
broad primaries; interporiferous areas rather broad, crowded with
blunt granules dorsally, some larger granules near the poriferous
zones, and giving place at the ambitus to some very small crenulate
perforated tubercles, which diminish aetinally. Interradia broad,
plates not numerous, broader than high; two vertical rows of per-
forate, crenulate and scrobiculate tubercles in each area, a few large
at the ambitus, and all becoming rapidly small and almost obsolete
dorsally, or replaced there by granulation, diminishing also aetinally.
Scrobicules of the ambital tubercles large, usually coalescing. A
large blunt granulation occurs beyond the scrobicular circles, except
on angular median spaces contiguous with the basal plates where
there are no granules. Peristome decagonal, sunken, small, with
well-marked branchial incisions.

The position of this genus is in the family Diadematidas and in
the sub-family Orthopsinas.

EODIADEMA GRANULATA, sp. nov. Plate X. Figs. 5, 5a, 56, 5c.
Test small, sub-conical above the tumid ambitus, circular in

ambital outline. Apical system with granulated basal plates, with
large perforations ; the posterior radial plates large, separating the
fifth basal plate and entering the periprocteal ring; the others smaller,
triangular and excluded. A raised rim around the periproct.
Poriferous zones somewhat sunken; all plates simple primaries ;
tubercles very small in two vertical rows. Dorsal surface of interradia,
except in the median lines down to varying distances towards the
ambitus, very boldly granulate; in the triangular spaces, from the
basal plates along the median lines there is but slight granulation or
it may be absent.1 About five large primary tubercles in each inter-
radium at the ambitus, perforate, crenulate, and with coalescing
scrobicules. Peristome reentering; with branchial incisions limited
by raised lines. Height, 6 mm.; breadth, 12 mm.

Marlstone Eock, Tilton (East Norton embankment).
1 The otherwise faithful drawing, Fig. 5a, should have fewer granules upon the

interradial plates close to the basal plates.
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340 MM. Wilson Sf Crick—The Lias Marlstone of Tilton.

ONYCHITES, sp. Plate X. Fig. 6.
Two of the peculiar bodies known by this name were obtained by

Mr. B. Thompson, F.G.S., from the East Norton embankment.
The specimen here figured may be described as follows : Cylin-

drical curved hollow body tapering to a point at each end, somewhat
constricted in the middle (3 mm. in diameter) and expanded towards
the ends (4 to 5 mm. in diameter), and flattened and with acute
edges towards one end; this body is bow-shaped, the points curving
towards the same side, but in planes considerably inclined to each
other ; the pointed ends are about 4'5 centimetres apart; the shelly
covering is thin, smooth and apparently structureless, but under
a high-power lens its external surface appears to be finely
punctated; the shell is separated from the surrounding matrix by
a uniformly narrow hollow space about -5 mm. broad, indicating
apparently the former presence of a soft investing organic layer,
which has disappeared in the process of fossilization. At first sight
these hollow cylindrical bodies look as if they might have belonged
to tubicolar Annelids; but it is to be observed that their tubes are
closed at both ends, and that, as we have just seen, there are indica-
tions of their having been internal and not external structures.

Thirty years ago, Quenstedt described several of these curious
bodies in " Der Jura." l At one time it appears they were taken
for "compressed crabs-claws" ! Dr. Fraas considered them to be the
acetabular hooks of Cephalopods, referring them to Onycholeuihis, and
in this view Quenstedt concurred. Messrs. Tate and Blake state in
' The Yorkshire Lias ' J that they met with these pointed organisms
in the ' Jamesoni beds' at Peak, agreeing with the Onychites
nurnismalis, of Quenstedt, but they avoided any speculation as to
their true nature. I am inclined to accept the explanation suggested
by Fraas and Quenstedt.

Marlstone Eock, Tilton (East Norton embankment).

EXPLANATION OF PLATE X.

Fie. 1. Cardinia Slatteri, Walford. Marlstone Eock, Tilton (East Norton
embankment). Left valve, exterior. Nat. size.

„ 2. Ibid. Marlstone Eock, Transition-bed, Appletree. Eight
valve, interior. Nat. size.

,, 3. Pinna Tiltonensis, sp. nov. Marlstone Eock, Tilton (East Norton em-
bankment). Nat. size.

,, 4, 4a. Inoeeramus, sp. Marlstone Eock, Tilton (East Norton embankment).
Eight and left valves. Half nat. size.

,, 5. Modiadema granulata, sp. nov. Marlstone Eock, Tilton (East Norton
embankment). Side view, enlarged twice.

,, oa. Ibid. Apical system. Same locality. .Enlarged six times.
,, 5b. Ibid. Mouth opening. From another specimen, enlarged

three times.
,, 5c. Ibid. Ambulacrum and interambulacrum, enlarged six times.
,, 6. Onychites, sp. Marlstone Eock, Tilton (East Norton embankment).

1 " Der Jura," p. 201. pi. 24, fs. 59-62, and pp. 246-7, pi. 34, fs. 2-5.
2 " The Yorkshire Lias," p. 448.
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APPENDIX.
LIST OF FOSSILS FROM THE LIAS MARLSTONE

(including the "Transition Bed") of Tilton, Leicestershire.

REPTILIA.

Ichthyosaurus, sp. vertebrae.

CEPHALOPODA.

Amaltheus margaritatus, De Montf.
,, spinatus, Brug.

Harpoceras acutum, Tate.
„ ovatum, Young and Bird.
„ serpentinum, Rein.

Stephanoceras annulalum, Sow.
,, . commune, Sow.
„ semicelatum, Simpson.

Belemnites apicicurvatus, Blainv.
„ breviformis, Voltz.
,, clavellalus, Bean.
,, paxillosus, Schloth.

Nautilus truncatus, Sow.

GASTEROPODA.

Actaonina fragilis, Dunker.
„ ferrea, Wilson.
„ Ilminsterensis, Moore.
,, sineviuriensis, Martin.

Amberleya{ Trochus) Gaudryana, d'Orb.
,, >> >> a var .

Cerilhium confusum, Tate.
„ costulatum ? Desl.
,, ferreum, Tate.
,, Ihninsterensis ? Moore.
,, liassicum, Moore.
,, reticulatum ? Desl.

Chemnitzia (?) Periniana, d'Orb.
,, (?) (Turritella) undulata, Benz.

Cryptoenia expansa, Sow.
,, rotelltzformis, Dunker.
„ solarioides, Sow.

Cylindrites aqualis, Wilson.
Monodonta bullata, Moore.
Pseudomelania (Chemnttzia) Branno-

viensis, Dumort.
,, (Phasianella) turbinata, Stol.
,, sp.

Pleurotomaria {Turbo) canalis, Mii.
,, {Trochus') helicinoides, Roemer.
,, rustica, Desl.
„ similis (=angtica), Sow.

Trochus arid, Dumort.
„ Fidia, d'Orb.
,, lineatus, Moore.
„ Pethertonensis, Moore.
,, rotulus, Stol.

Turbo cyclostoma, Benz.
,, rugifera, Moore = T. coronatus,

Moore =P/.costu?atum,Moore.
„ lahlabrus, Stol.

LAMELLIBRANCHIATA.

Anomia numismalis, Quenst.

Astarte striato-sulcata, Roemer.
Cardinia concinna, Sow.

„ (Zsocardia) Slatteri, Walford.
Ceromya bombax, Quenst.
Goniomya heteropleura, Ag.
Gresslya intermedia, Simpson.

,, lunulata^ Tate.
Hinnites abjtctus, Phillips.

„ velatus, Miinster.
Inoceramus, sp.
Lima eucharis, d'Orb.

,, Hermanni, Voltz.
,, pectinoides, Sow.

Limea acuticosta, Miinster.
„ Juliana, Dumort.

Macrodon Buckmanni, Buckm.
Modiola numismalis, Oppel.

, , ornata, Moore.
,, scalprum, Sow.

Monotis intequivahis, Sow.
Ostrea (Grypkea) cymbium, var. depressa,

Lam.
,, submargaritacea, Brauns.

Pecten acutiradiatus, Goldfuss.
,, aquivalvis, Sow.
,, calvus, Goldfuss.
,, dentatus, Sow.
,, lunularis, Romer.
,, priscus, Schloth.
„ textorius, Schloth.

Pinna Tiltonensis, n.sp.
Plicatula spinosa, Sow.
Protocardium truncaium, Sow.
Tellina gracilis, Dumort.
Unicardium subglobosum, Tate.

BRACHIOPODA.

Discina refiixa, Sow.
Rhynchpnella acuta, Sow. var. bidens,

Phill.
,, Amalthei, Quenst.
,, fodinalis, Tate.
„ tetrahedra, Sow.
,, „ var. Norlhamptonensis,

Walker.
Spiriferina rostrata, Schloth.
lerebratula punctata, Sow.

„ ,, var. Edwardsii, Dav.
,, „ var. havesfieldensis,

Dav.
,, punctata, var. Radstockensis,

Dav.
„ Walfordi, Dav.

Waldheimia indentata, Sow.
,, numismalis, Lam.
,, resupinata, Sow.
„ sub-numismalis, Dav.
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342 / . C. Russell—Subaerial Deposits of North America.

BRYOZOA.

Diastopora oolitica, Vine.
,, stomatoporoides ? Vine.

ANNELIDA.

Ditrupa capitata, Phil.
,, etalensis, Piette.
„ quinquesulcata, Miinster.

Serpula tetragona, Desl.
„ tricristata, Goldfuss.

ECHINODERMATA.

Eodiadema granulata, n.sp.
Pentacrinus lizvis, Miller.

ACTINOZOA.

Thecocyathns, sp.

INCERTA SEDIS.

Onychiles, sp.

I I . — S U B A E K I A L D E P O S I T S OF THE A R I D KEGION OF NORTH

AMERICA.

By ISRAEL C. RUSSELL,

of the United States Geological Survey; Washington D.C., U.S.A.
Part I I .

(Concluded from p . 295.)

A COMPARISON of adobe with the loess of China forms the con-
cluding part of this paper ; but as no analyses of the Chinese

deposit are known to me, a few analyses of the loess of the Missis-
sippi Valley are inserted, not with the assumption, however, that
the deposits bearing the same name in these two regions are identical.
A comparison of this table with the one showing the composition of
adobe is instructive, as it indicates that these two yellow earths
have a very similar composition. There are other respects in which
they bear a close resemblance to each other; but as my acquaintance
with the loess of the Mississippi Valley is limited, this comparison
will not be carried further.

ANALYSES OF THE LOESS OF THE MISSISSIPPI VALLEY.1

Constituents.
SiO2
A12O3

Fe2O3
FeO
TiO2

No. 1.
72-68

No. 2.
64-61

No. 3.
74-46

No. 4.
60-69

MnO
CaO
MgO
Na2O
K,0
H,0
Cu2. . .
so3c

1203
3-53
•96
•72
•23
•06

1-59
1-11
1-68
2-13

d2-50
•39
•51
•09

10-64
2-61

• 5 1

•40
•06
•05

5-41
3-69
1-35
2-06

a2-05
6-31

•11
•13

12-26
3-25

• 1 2

•14
•09
•02

1-69
1-12
1-43
1-83

«2-7O
•49
•06
•12

7-9,5
2-61
•67
•52
•13
•12

8-96
4-56
1-17
1-08

fll-14
9-63

•12
•19

100-21 99-99 99-78 99'54
a Contains H of organic matter, dried at 100° C.

Organic Remains.—The fossils occurring in adobe, so far as I have
been able to ascertain, are confined almost entirely to two classes,
namely, land-shells and the bones of land-animals. Fresh water-

1 From "The Driftless Area of the Upper Mississippi Valley," by T. C. Cham-
berlin and R. D. Salisbury, Sixth Ann. Rep. U.S. Geol. Surv. 1884-1885, p. 282.
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